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1 |  INTRODUCTION
As of March 9, 2020, people with immigrant status constituted 
a substantial part (about 18.2%) of the Norwegian population 
(Statistics Norway (SSB), https://www.ssb.no).1 Although 
experiencing a vulnerable transitional period in their lives, 
most immigrants represent an increasing health and societal 
challenge to their host society.2,3 Several studies have shown 
that people with immigrant background have more socioeco-
nomic difficulties, poorer well-being status, and suffer more 
from lifestyle- and diet-related disorders compared to the na-
tive population.4 Moreover, evidence suggests that children 
of immigrant parents are at greater risk of diverse health 
problems than are their host country counterparts.4
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Background: Early childhood caries (ECC) is a common chronic childhood disease 
with multifactorial etiology including poor parental dietary and hygiene behaviors.
Aim: This study aimed to assess toothbrushing-related perceptions among parents 
with immigrant background living in Norway.
Design: A structured interview was performed with immigrant parents to assess their oral 
health-related knowledge, beliefs, and attitude toward toothbrushing. Immigrant parents 
of non-Western origin with newborn infants (0-6 months) were included in this study.
Results: Of those interviewed, 66% chose to participate and they were found to have 
an average favorable attitudes, subjective norms, and strong perceptions of control 
related to child's tooth brushing with reported means of (3.3), (3.6), and (4.6), respec-
tively. They had on average low indulgence (mean 7.8) with respect to this behavior 
and a relatively high level of knowledge (mean 6.9). Parents with strong intention 
toward toothbrushing (61%) had on average more frequent oral hygiene behavior 
than parents with weak intentions.
Conclusion: Parents with non-Western origin have adequate knowledge and inten-
tion toward toothbrushing, although some have an unsatisfactory attitude, which 
might affect the oral health of their children negatively. Culture and habits are con-
tributing factors in ECC and should be addressed in oral health prevention policies.
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According to the American Academy of Pediatric 
Dentistry, early childhood caries (ECC) is any form of car-
ies (cavitated and non-cavitated) occurring in the primary 
dentition of children aged 6  years or less.5 Non-European-
born parents and parents who had immigrated in or after 
their 20s were 2 to 4 times more likely to have a child with 
ECC than European parents or parents who immigrated at a 
younger age.6 A Norwegian study revealed that children of 
immigrant parents aged 3-5 years have more caries than na-
tive Norwegian children.7 Studies from other Scandinavian 
countries4,8,9 and from the United States10 have reported 
similar findings. Ethnic inequalities in children's and ado-
lescents' oral health does not seem to be fully explained by 
socioeconomic differences.4
According to multilevel conceptual models, the preva-
lence of ECC varies according to risk factors at the commu-
nity, family, and individual level, such as culture, ethnicity, 
socioeconomic status, dietary and oral hygiene practices, 
as well as parental knowledge, values, and attitudes.11,12 A 
general trend worldwide suggests that families of low socio-
economic and educational status are predisposed to expe-
rience ECC.13 As a multifactorial disease, ECC, however, 
also involves individual level factors such as psychological 
conditions, that is, parental depression and anxiety, as well 
as lifestyle. The association between poor oral hygiene prac-
tices and ECC, for instance in terms of delayed introduction 
of tooth brushing, has also been documented.14 It is ac-
knowledged that parental dental health behavior influences 
that of their children and associations between mother's and 
toddler's tooth brushing behavior has been documented in a 
previous study.15 Poor knowledge and unfavorable attitudes 
toward dental health are associated with increased risk of 
ECC16 and are more frequently reported across time among 
parents with than without immigrant background.17 A re-
cent Norwegian study reported that parental attitudes were 
more strongly related to children's caries status than were 
children's own oral hygiene behavior.17
According to socio-cognitive theory, attitudes and percep-
tions influence caretakers' decision to care for their children's 
teeth and their actual caring behavior.18 The theory of planned 
behavior (TPB) posits that people are quite rational making 
systematic use of information available to them. According to 
the TPB, intention to perform an oral health-related behavior, 
such as tooth brushing, is the immediate precursor of actual 
tooth brushing behavior. Intention to brush is, in turn pre-
dicted by attitudes, subjective norms and perceived behavioral 
control toward toothbrushing. The TPB has successfully ac-
counted for a high proportion of variance in several health-re-
lated behaviors including those related to oral health.19,20
A recent systematic review of caries preventive strategies 
in immigrant children revealed that an early child/mother ap-
proach focusing on broader oral health education of mothers 
might be effective.21 Evidence, however, suggests that it is 
difficult to influence oral health-related attitudes in a favor-
able direction among immigrants.21 This may be due to cultur-
ally inappropriate service programs and one might argue that 
traditional health education in the field of dentistry has failed 
to account for the entire range of relevant perceptions and atti-
tudinal factors in target populations. Thus, information about 
behavioral mediators, such as family values, parental attitudes, 
and perceptions, provides a valuable tool in the planning, im-
plementation, and evaluation of culturally appropriate caries 
preventive programs. Such information is rare when it comes 
to immigrant parents of young children in Norway.
Focusing on immigrant parents of children aged 
0-6  months attending child public health centers for child 
vaccination, the purpose of this study was to examine.
• To what extent immigrant parents' oral health-related 
knowledge, attitudes toward a child's toothbrushing, and 
their own oral hygiene behavior vary with sociodemo-
graphic characteristics
• To what extent parents' intention to brush a child's teeth is 
predicted by Ajzen's model in terms of attitudes, subjective 
norms and perceived behavioral control in addition to pa-
rental oral health-related knowledge, indulgence, and their 
own oral hygiene behavior.
2 |  METHODS
This study constitutes the baseline survey of a prospective 
caries preventive intervention program conducted among 
children aged 0-6 months and their accompanying caregivers 
with immigrant background who attended public health child 
service centers in Bergen for childhood vaccination.
Why this paper is important for pediatric 
dentists
• Early childhood caries (ECC) is a multifactorial 
disease, and this work addresses the culture and 
habits as contributing factors and awareness of 
these factors might help pediatric dentists adopt-
ing educational prevention policies.
• Among others, knowledge of perceptions toward 
children's regular toothbrushing might help in oral 
health prevention procedures implemented by 
pediatric dentists.
• Pediatric dentists can reduce the burden of this 
disease, by understanding parents' perceptions, 
breaking the communication barrier, and conse-
quently diminish existing oral health inequalities.
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The study received ethical approval from the Regional 
Committee for Medical Research Ethics (2015/2037/REK 
vest).
Five of 8 geographically distributed health centers in 
Bergen were selected to participate in the baseline survey. 
The needed sample size was estimated to be 200 parent/
child pairs by using Satterthwaite's t test assuming unequal 
variance between individuals having satisfactory compared 
to unsatisfactory knowledge. The mean of knowledge, atti-
tude toward hygiene, diet, and parental indulgence together 
were used for sample size calculation. The total sample 
of this study consisted of 233 immigrant parents and their 
0-6  month's old children who attended the selected health 
centers, between October 2017 and December 2018, for vac-
cination. Immigrant parents with non-Western origin, either 
mother, father, or both born outside Norway, were included 
in this study. Non-Western (NW) background implies origin 
from NW countries including Eastern Europe, Asia, Africa, 
Turkey, and South and Central America. All immigrant par-
ents attending the healthcare centers during the study period 
and who satisfied the inclusion criteria were invited to par-
ticipate. They were included if they were willing to join and 
if they were able to understand and consent. An interpreter 
was used for those with limited Norwegian-English language 
skills and for those who did not have a family member that 
could interpret the questions at the time of data collection. 
An experienced dental professional researcher explained the 
purpose of the study and provided participating immigrant 
parents with a face-to-face interview whereas waiting the 
recommended time after vaccination before discharge. The 
interview was conducted in Norwegian. Participation was 
voluntary, and written consent was obtained from all par-
ticipants. Completion of the interview took between 15 and 
20 minutes.
2.1 | The study interview
The main questions incorporated each component of Ajzen's 
theory of planned behavior in terms of attitudes, subjective 
norms, perceived behavioral control, and intention related to 
brushing children's teeth twice a day in the future.18 Ajzen 
stressed the importance that all behavioral predictors are self-
referent and measured at the same specificity.18 All questions 
incorporated in the interview were developed in accordance 
with these recommendations. The study questions were 
adapted from an existing validated instrument developed to 
assess the oral health knowledge and attitudes of parents in 
Norway where immigrants were part of the study partici-
pants.17 Some few questions were revised to fit this study 
population. An expert panel consisting of clinicians, academ-
ics, reviewed content validity, and their agreement on the sur-
vey items were sought through qualitative feedback. Minor 
revisions of items were undertaken based on the feedback re-
ceived. The questions were further refined after a pilot study 
in 20 NW immigrants caretakers not included in the main 
study sample. Interviews with a separate focus group (health-
care workers) at the healthcare centers were conducted to en-
sure quality relevance and adjustment to local circumstances. 
Structured interviews (in Norwegian/ English/ other different 
languages with use of an interpreter) were performed with 
immigrant parents to assess family oral hygiene, dietary be-
haviors, oral health-related knowledge, and beliefs.
2.2 | Measures
Basic demographic information consisting of parental age, 
country of origin and period of stay in Norway, mother/fa-
thers' level of education, and employment status was also 
collected.
2.3 | Oral health-related knowledge
An additive sum score was constructed from 10 single items 
with responses given as (1) true and (0) false/unknown. The 
sum score ranged from four (low level of knowledge) to nine 
(high level of knowledge).
2.4 | Components of TPB
Intention to brush child's teeth twice a day was measured 
by one item; ‘I intend to brush my child's teeth twice a day 
in the future’. Responses were given on a 5 point Likert's 
scale ranging from 1 (strongly agree) to 5 (strongly disagree). 
Since this variable was skewed, intention was dichotomized 
into (1) strong intention (including the original category 1) 
and (2) weak intention (including the original categories 2-5).
Attitudes toward brushing child's teeth twice a day were 
measured by 2 items: ‘As a mother/father, I feel it is important 
to help brushing my child's teeth twice a day’ and ‘If I brush 
my child's teeth twice a day with fluoride toothpaste, my 
child will not get caries in future’. Each item was measured 
on a 5 point Likert scale ranging from (1) strongly agree to 
(5) strongly disagree. A sum additive score was constructed. 
The lower the score on this additive scale, the more favorable 
the attitude toward child's toothbrushing.
Subjective norms toward child's toothbrushing were mea-
sured by 2 items: ‘The rest of my family thinks it is important 
that I brush my child's teeth twice a day’ and ‘The people I 
know think it is important that I brush my child's teeth twice 
a day’. Each item was measured on a scale ranging from (1) 
strongly agree to (5) strongly disagree. A sum score was con-
structed by adding the two items. The lower the score on this 
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additive scale, the more favorable the subjective norms to-
ward child's toothbrushing.
Perceived behavioral control was measured by 3 items: ‘I 
feel I am capable of brushing my child's teeth twice a day in 
future’, ‘I cannot manage to brush my child's teeth twice a day 
in future’, and ‘I have no time to brush my child's teeth twice 
a day in future’. Each item was measured on a scale ranging 
from (1) strongly agree to (5) strongly disagree. After revers-
ing the scores of the two latter items, an additive score was 
constructed. The lower the score on this additive scale, the 
stronger the perceived control toward child's toothbrushing.
2.5 | Indulgence
Based on the health belief model,22 indulgence was measured 
by 2 items in terms of ‘If the child does not want to brush 
twice a day, I do not feel I should force him/her’ and ‘It is 
not worth it to battle with the child to brush his/ her teeth 
twice a day’. An additive score was constructed by adding 
the 2 items. The lower the score, the stronger the tendency of 
parental indulgence.
2.6 | Parental oral health behaviors
The parents' own oral health-related behavior was measured 
by 4 items: ‘How often do you brush your teeth’, ‘How often 
do you use the interdental cleaning device’, ‘How often do 
you use mouthwash’, and ‘How often have you been to the 
dentist within the last 5 years’.
The above mentioned questions were measured on a 5 
point scale (every day, once-twice during the week, once-
twice during the month, less than once a month, and never). 
‘How often have you been to the dentist within the last 5 years’ 
was measured on a 5-point Likert's scale (many times a year, 
twice a year, once a year, rarely than once a year, and did not 
visit the dentist within the last 5 years). An additive index 
was constructed by adding the items. The lower the score on 
this sum score, the more frequent the parental performance 
of oral hygiene behavior. The sum score was dichotomized 
based on a median split into (1) frequent oral hygiene perfor-
mance and (2) less frequent oral hygiene performance.
2.7 | Data analysis
The data were analyzed using SPSS version 24 (SPSS Inc). 
Descriptive statistics such as mean and standard deviation 
for continuous variables, frequency, and percentage for cat-
egorical variables were calculated and tabulated. Univariate 
analysis was performed using cross tabulation and chi-square 
statistics. Independent sample t test was used to assess how 
sum scores of knowledge, attitudes, and own oral hygiene 
behavior varied according to parents' age, educational level, 
and length of stay in Norway. Multivariate analyses were 
performed using GLM (General linear models) with intention 
to brush as a fixed factor to study how attitudes, subjective 
norms, perceived control, knowledge, and oral hygiene be-
havior discriminated between parents with weak and strong 
intention to brush their child's teeth. Associations were quan-
tified using eta coefficients. A two-sided significance level of 
5% was implied for all analyses.
3 |  RESULTS
Of the 351 invited to participate in the study, only 233 car-
egivers were willing to contribute and completed the inter-
view, for a 66.4% response rate. The Table S1 described the 
participants' country of origin, and it was observed that more 
than 35% of the participating caretakers (both mothers and 
fathers) were born in Asia, 26% in Africa. Of the mothers in-
cluded in the study, 52% (n = 123) were aged 30 years or less. 
The mean period of stay in Norway was 8.9 and 15.2 years 
among mothers and fathers, respectively, with 42% of moth-
ers having lived more than 6 years in Norway. The number 
of children per family ranged between 1 and 4 children, and 
36.5% of the study population reported having two children. 
More than half 55% of mothers reported higher education, and 
58% were employed at the time of the interview (Table 1).
As shown in Table 2, about 40% of parents recognized 
caries as a common disease among children and almost all 
study participants (96%) confirmed that frequent exposure 
to sugar-containing food or drinks can lead to tooth decay. 
Ambiguity was reported about the correct time for intake 
of sugar-containing food as about 74% of the parents dis-
agreed both that intake of sugared foods should be given 
to children at meals and between meals. Moreover, about 
T A B L E  1  Sample profile of immigrant caretakers (n = 466)
Mother % (n) Father % (n)
Years living in Norway
6 y or less 57.9 (135) 31.3 (73)
More than 6 y 42.1 (98) 68.7 (160)
Employment
Yes 58.2 (135) 82.8 (168)
No 41.8 (97) 17.2 (35)
Education level
Lower 45.1 (105) 43.3 (101)
Higher 54.9 (128) 56.7 (132)
Age (Mean 30.35, SD 5.26)
30 y or less 52.8 (123) 27.9 (65)
More than 30 y 47.2 (110) 72.1 (168)
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80% mentioned that toothbrushing should start when the 
first tooth appears and they perceived that toothbrushing 
prevents caries. In contrast, nearly 75% of the study pop-
ulation believed that frequent baby breastfeeding at night 
could not lead to tooth decay (Table 2). Notably, most of 
the study participants were aware of the beneficial effect of 
fluoride toothpaste use.
As shown in Table  3, immigrant parents had on aver-
age favorable attitudes (mean 3.3), subjective norms (mean 
3.6), and strong perceptions of behavioral control (mean 4.6) 
related to child's tooth brushing. They had low average in-
dulgence (mean 7.8) with respect to this behavior and a rela-
tively high level of knowledge (mean 6.9). Sixty-one percent 
of the participants confirmed strong intentions to brush their 
child's teeth.
Table  4 depicts the sociodemographic variation of 
scores regarding parental oral hygiene behavior, knowl-
edge, and the TPB components. Parental oral hygiene be-
havior was on average more frequent in older than younger 
participants (mean value 8.3 vs 9.6, P < .001), as well as 
in participants having higher versus lower education (mean 
value 8.6 vs 9.4, P < .05). Attitudes and behavioral control 
perceptions were most favorable among participants who 
had lived in Norway for more than 6 years. Indulgence was 
on average stronger in parents with lower than higher ed-
ucation (mean value 7.6 vs 8.1, P <  .05). Percentages of 
parents with strong intention toward child's toothbrushing 
were highest in mothers above the age of 30, those having 
lived more than 6 years in Norway and those with higher 
education. Those differences, however, were not statis-
tically significant. Results from unadjusted independent 
sample t test revealed statistically significant (P < .05) as-
sociations between intention and the parental oral hygiene 
behavior, attitudes, subjective norms, perceived control, 
and indulgence (Table 5).
To adjust for the associations between TPB constructs, 
knowledge, indulgence, and parents' own oral hygiene be-
havior, a multivariate GLM analyses were conducted with 
intention to brush the child's teeth as a fixed factor while 
controlling for sociodemographics. As shown in Table 6, the 
GLM analysis revealed statistically significant multivariable 
main effect of intention Wilks' Lambda F = 41.989, P < .001, 
partial eta 0.543. Estimated marginal means revealed that the 
components of TPB and indulgence discriminated statistically 
significantly (P < .05) and in the expected direction between 
parents with strong and weak intentions to brush their child's 
teeth. The mean values provide information about how fre-
quently oral hygiene behaviors were performed and how fa-
vorably the various cognitive factors were held. Intenders had 
on average more frequent oral hygiene behavior, more favor-
able attitudes, subjective norms, and perceived control than 
parents with weak intentions. In contrast, strong intenders 
were on average less indulgent compared to weak intenders. 
The TPB components discriminated strongly between the two 
groups with partial eta coefficients in the range 0.41, P < .001 
(attitudes), to 0.15 P  <  .001 (Subjective norms). Intention 
varied systematically with indulgence (eta 0.043, P  <  .05), 
whereas parents' own oral hygiene behavior did not maintain 
its significant relationship in the multivariate GLM analyses. 
Adjusted R2 were .061, .015, .047, .157, .393, and .421 for par-
ents' own oral hygiene behavior, knowledge, indulgence, sub-
jective norms, perceived control, and attitudes, respectively.
4 |  DISCUSSION
To our knowledge, this study is the first to examine 
early toothbrushing intentions and its covariates among 
T A B L E  2  Frequency distribution of caretakers' oral health-related 
knowledge % (n)
% (n)
Caries common in small children
Correct 39.5 (92)
False/I do not know 60.5 (141)
Frequent oral sugar causes caries
Correct 96.1 (224)
False/I do not know 3.9 (9)
Sugared drinks do not cause caries
Correct 7.3 (17)
False/I do not know 92.7 (216)
Nocturnal breastfeeding causes caries
Correct 25.4 (59)
False/I do not know 74.6 (173)
Sugared food should be provided at meals
Correct 25.9 (60)
False/I do not know 74.1 (172)
Sugared food should be provided between meal
Correct 26.3 (61)
False/I do not know 73.7 (171)
Toothbrush when first tooth appear
Correct 80.3 (184)
False/I do not know 19.7 (45)
Toothbrush when all teeth appear
Correct 15 (35)
False/I do not know 85 (198)
Toothbrushing prevents caries
Correct 84.5 (196)
False/I do not know 19.7 (45)
Fluoride causes caries
Correct 7.3 (17)
False/I do not know 92.7 (216)
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non-Western immigrant parents of children aged 6 months 
or less. The present findings are consistent with those of 
previous published studies focusing on immigrant parents 
of pre-school children, indicating that unfavorable atti-
tudes and perceptions toward the child's oral health care 
are associated with parents' lower education, younger ages, 
and shorter length of residence in Norway.7,17 Although 
immigrants represent a lower socioeconomic status group 
than native inhabitants in most societies, studies from 
Scandinavian countries have shown that children's health 
status varies according to social conditions among par-
ticipants with and without immigrant status.4 Moreover, 
the present findings showed that the TPB components, 
attitudes, subjective norms, and perceived behavioral con-
trol, were independent significant covariates of parental 
intention to brush children's teeth, explaining about 41% of 
its variance. This supports the TPB in predicting immigrant 
parents' intention to take care of their children's oral health 
from an early age and is consistent with previous research 
regarding older pre-school children's tooth brushing behav-
ior.20,23 Moreover, the fit of the TPB model observed in 
this study accords with that of a TPB meta-analysis regard-
ing various health-related behaviors, accounting for 44% of 
the variance in behavioral intentions.24
Socialization theory proposes that the family constitutes 




Maternal oral hygiene behavior 4-16 9.0 (2.9)
Attitude toward brushing child's teeth 2 times 
a day
2-6 3.3 (1.2)
Subjective norms toward brushing child's teeth 
twice a day
2-10 3.6 (1.6)
Perceived control toward brushing child's teeth 
twice a day
3-9 4.6 (1.7)
Indulgence regarding brushing child's teeth 
twice a day
2-10 7.8 (1.7)
Oral health-related knowledge 4-9 (low-high) 6.9 (1.1)
Strong intention to brush % (n) 60.9 (142)
Weak intention to brush % (n) 39.1 (91)
Note: Frequency (n) of participants with strong and weak intentions regarding child's toothbrushing.
T A B L E  3  Mean scores, standard 
deviation (SD), and range with respect to 
sum scores of attitude, subjective norm, 
perceived behavioral control, indulgence, 
knowledge, and parents' own oral hygiene 
behavior
T A B L E  4  Mean scores (SD) with respect to attitudes, subjective norms, perceived control, indulgence, knowledge, and oral hygiene behaviors 
by maternal age, length of residence in Norway, and education. (Independent sample t test)
≤30-y ≥30 y ≤6 y >6 y Low education High education
Mean (SD) Mean ( SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Maternal oral hygiene 
behavior
9.6 (2.9) 8.3 (2.6)** 9.2 (3.0) 8.7 (2.6) 9.4 (3.0) 8.6 (2.7)*
Attitude toward brushing 3.3 (1.1) 3.2 (1.2) 3.5 (1.2) 3.1 (1.1)* 3.4 (1.2) 3.2 (1.2)
Subjective norms toward 
brushing
4.7 (1.6) 4.4 (1.6) 3.7 (1.6) 2.5 (1.8) 3.8 (1.8) 3.4 (1.4)
Perceived control 
toward brushing
3.7 (1.5) 3.5 (1.5) 4.8 (1.6) 4.4 (1.7)* 4.9 (1.6) 4.4 (1.6)*
Indulgence regarding 
brushing
7.7 (1.8) 8.0 (1.5) 7.8 (1.6) 8.1 (1.8) 7.6 (1.8) 8.1 (1.6)*
Oral health-related 
knowledge
6.9 (1.0) 7.1 (1.3) 6.8 (1.1) 7.1 (1.6) 6.8 (1.1) 7.1 (1.1)
%(n) % (n) % (n) % (n) % (n) % (n)
Strong intention 56.9 (70) 65.5 (72) 56.3 (76) 67.3 (66) 54.3 (57) 66.4 (85)
Weak intention 43.1 (53) 34.5 (38) 43.7 (59) 32.7 (32) 45.7 (48) 33.6 (43)
*P < .05 
**P < .001. 
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for understanding how oral health-related behaviors are ad-
opted among younger children.25 From the point of view of 
Bandura's social cognitive theory,25 overt behaviors of par-
ents represent a significant social influence, implying that 
socialization of children's oral health-related behaviors is a 
modeling process. Within the oral health domain, mothers' 
impact on pre-school children is recognized to be particu-
larly important.26 In accordance with theoretical and empir-
ical evidence, this study revealed that parents with strong 
intentions to brush their child's teeth performed their own 
oral hygiene most frequently. This association, however, 
did not maintain significance in the multivariate analysis 
suggesting that the influence of parents' own oral hygiene 
behavior is mediated through more proximal attitudes and 
perceptions.
As shown in the present results, parents' intention to brush 
children's teeth was primarily driven by their attitudes, fol-
lowed in descending order by perceived behavioral control 
and subjective norms. Thus, parents who perceived favorable 
consequences accruing from children's regular toothbrush-
ing, who were confident in their ability to circumvent diffi-
culties associated with toothbrushing performance, and who 
felt a normative pressure were more likely to have strong in-
tentions. The relative importance of attitudes and perceived 
behavioral control as revealed by this study is consistent 
with those reported previously when children's oral health 
behavior has been analyzed in the context of the TPB.20,23 
In contrast, parents with strong indulgence perceptions were 
less likely to report toothbrushing intentions. Thus, indulgent 
parents believed that it is not worth a battle with the child 
when it comes to regular toothbrushing. A research group 
in the United Kingdom found that although parents were 
aware of the importance of regular toothbrushing, the child's 
behavioral challenges and stress situation of the parents hin-
dered performance of this practice.27
A major strength of this study is its theoretical concep-
tualization and the information provided about behavioral 
mediators that might constitute valuable tools in the plan-
ning of culturally appropriate caries preventive programs. 
The magnitude of the associations presented and the find-
ings harmonizing with the TPB indicate acceptable reliabil-
ity and validity of the present findings. Another strength is 
the demonstration of sociodemographic disparities within 
the group of immigrant parents. Previous studies have com-
monly been hindered in conducting stratified analyses by 
nationality groups due to small number of responders al-
though oral health disparities within the immigrant groups 
themselves have been expected.4 This study also provided 
a commonly missed opportunity to study the influence 
of immigrant parents' length of residence in Norway. 
Nevertheless, the convenience sample utilized is a threat to 
the external validity and generalizability of the findings as 
is the inclusion of immigrants from broadly heterogeneous 
and vastly different ethnic and religious groups. Whereas 
the measures of sociodemographic factors were developed 
T A B L E  5  Caretakers' attitudes to care for their child's 
toothbrushing, knowledge, and their own hygiene behavior by 




Mean (SD) Mean (SD)
Own oral hygiene behavior 8.6 (2.7) 9.4 (3.1)*
Attitudes toward child's 
toothbrushing
2.6 (1.0) 4.2 (0.9)**
Subjective norm regarding 
child's toothbrushing
3.1 (1.6) 4.4 (1.7)**
Perceived control regarding 
child's toothbrushing
3.8 (1.4) 5.8 (1.1)**
Indulgence regarding child's 
tooth brushing
8.1 (1.9) 7.4 (1.2)*
Knowledge oral health 7.1 (1.2) 6.9 (1.1)
*P < .05. 
**P < .001. 
T A B L E  6  Caretakers' attitudes to care for their child's 













Own oral hygiene 
behavior
















8.1 (7.8-8.4) 7.5 (7.1-7.8) 0.031*
Knowledge oral 
health
7.1(6.8-7.2) 6.9 (6.9-7.2) 0.001
Note: Multivariate general linear model with intention as a fixed factor. Effect 
size (partial Eta squared).
Adjusted for sociodemographic characteristics (caretakers age, education, and 
length of stay in Norway)
Wilk's Lamda: 0.437, P < .001.
*P < .05. 
**P < .001. 
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with the general Norwegian population in mind, they might 
not accurately reflect the status of immigrants. One main 
study limitation is the social desirability bias, with over 
reporting of anticipated preferred and underreporting of 
anticipated less preferred oral health-related behaviors. 
Social desirability is a recognized problem in face-to-face 
interviews.28 A tendency toward socially desirable re-
sponses might be attributed to the fact that parents were 
well informed about ways to prevent ECC.
Although parents participating in this study had on aver-
age a high knowledge score concerning a child's oral health, 
their knowledge score did not vary according to sociodemo-
graphic factors nor by toothbrushing intentions. Some areas 
of uncertainty were identified, for instance in terms of ambi-
guity about when to give children sugared snacks. Moreover, 
a substantial proportion of parents assured that breastfeeding 
at night would not lead to dental caries. Similar findings have 
been reported in other studies.29 Cultural and religious tra-
ditions encouraging children's breastfeeding up to the age of 
2 years should be taken into consideration. Since prolonged 
breastfeeding was found to be associated with higher odds 
for dental caries, increased awareness is needed for parental 
ignorance concerning this practice.30
4.1 | Implications
Early childhood caries might be present shortly after tooth 
eruption, and caregivers should be educated about chil-
dren's oral health before and immediately after delivery. 
This study highlights the importance of tackling social 
inequalities in attitudes, perceptions, and their own oral 
hygiene behaviors among immigrant parents, one of the 
most vulnerable groups in society. To promote children's 
toothbrushing on a twice a day basis, educational messages 
should establish and strengthen parents favorable attitudes, 
target perceptions of the difficulties parents perceive as 
being associated with this behavior, and their perceived 
norms. The lack of effect of knowledge on toothbrushing 
intentions should not be taken as evidence that caregiv-
ers' awareness of caries prevention is unimportant. Rather, 
every opportunity should be taken to reinforce the parent's 
oral health-related knowledge and correct any mispercep-
tions identified.
5 |  CONCLUSION
This study was undertaken to investigate oral health knowl-
edge and attitudes among non-Western immigrant parents 
visiting health centers located in Bergen, Norway. Overall, 
non-Western immigrant parents presented with good oral 
health-related knowledge and had favorable attitudes and 
strong intentions toward children's regular tooth brushing 
behavior. Parents' knowledge and attitudes varied in the 
expected direction by social indicators indicating the most 
vulnerable groups to be prioritized in preventive programs. 
Moreover, to motivate parents for children's regular tooth 
brushing, their attitudes, norms, and perceived control seem 
to be of more importance than their level of factual oral health-
related knowledge. Knowledge of the cultural and habitual 
contributing factors of ECC can be addressed in prevention 
policies directed to decrease the burden of this disease and 
consequently reducing existing oral health inequalities in the 
Norwegian society.
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